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DEVICE AND METHOD FOR DELIVERING CARDIAC LEADS 
CROSS-REFERENCE TO RELATED APPLICATIONS 

The subject application claims the benefit of priority to U.S. Provisional Patent 
Application Serial No. 60/397,203 filed July 1 9, 2002, which is incorporated herein by 
reference in its entirety. 
BACKGROUND OF THE INVENTION 

1, Field of the Invention 

The subject invention is directed to implantable cardiac stimulation leads, and more 
particularly, to a device and method for delivering one or more implantable cardiac leads 
to ah implantation site while protecting the fixation mechanism at the distal end of the 
lead. 

■ ■ ( 

2, Background of the Related Art 

Implantable cardiac stimulation leads, including epicardial and endocardial leads, 
are well known in the art. In general, these devices have an elongated flexible body with 
an electrode assembly at orie end for contacting and stimulating cardiac tissue and a 
connector assembly at the other end for mating v^ith an automated stimulation device, such 
as a pacemaker or defibrillator. The distal end of the lead can include a helical screw to 
facilitate active fixation of the lead tip or a plurality of flexible tines to facilitate passive 
fixation of the lead tip. 

In the implantation of a cardiac device, and in the replacement of previously 
implanted cardiac leads, two or more transvenous cardiac leads are typically introduced 


through the venous system into the chambers or coronary sinus of the heart. To implant an 
endocardial lead within a heart chamber, a transvenous approach is typically utilized 
wherein the lead is inserted into and passed through the subclavian, jugular, or cephalic 
vein and through the superior vena cava into the right atrium or ventricle. A cover or 
5 retraction mechanism is generally used to protect the fixation helix on the lead tip during 
the transvenous advancement into the heart chamber. Once positioned, the helix is rotated 
into the myocardium to permanently fix the electrode. 

Endocardial pacing and cardioversion/defibrillation leads have also been developed 
that are adapted to be advanced into the coronary sinus and coronary veins branching 

10 therefrom in order to locate the distal electrode(s) adjacent to the left ventricle or the left 
atrium. These leads are advanced through the superior vena cava, the right atrium, the 
valve of the coronary sinus, the coronary sinus, and into a coronary vein commimicating 
with the coronary sinus, such as the great vein. Typically, coronary sinus leads do not 
employ any fixation mechanism and instead rely on the close confinement within these 

1 5 vessels to maintain each electrode at a desired site. 

There are several known approaches for implanting cardiac leads introduced 
through the venous system into the right chambers or coronary sinus of the heart, as 
described above. One approach is disclosed in U.S. Pateiit No. 5,246,014, which employs 
a catheter that surrounds the lead body and engages a distal screw-in electrode. The 

20 assembly is advanced to the desired site and rotated to screw the distal screw-in electrode 
into the myocardium of the right atrium or ventricle. The introducer can also be used to 
direct a cardiac lead into the coronary sinus opening. 
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Another approach is disclosed in U.S. Patent No. 5,003,990, which relies on a 
guidewire and a carriage that releasably engages the distal screw-in electrode and is pushed 
along the guidewire as the lead body is pushed along a transvenous path, In yet another 
approach disclosed in U.S. Patent No. 5,304,218 a cardiac lead is formed with a channel in 
5 the distal tip that receives a guidewire that has already been advanced through the path to 
the cardiac irnplantation site. The lead is pushed over the guidewire to the cardiac 
implantation site where the guidewire is withdrawn and the lead is either fixed in place or 
left at the cardiac implantation site. 

U.S. Patent No. 6, 1 85,464 discloses a device for introducing and implanting a 

10 cardiac lead at an implantation site within a heart chamber or vessel. The device includes 
an elongated guide body and a tracking mechanism coupled with the distal end of the lead 
for re;ceiving and slidingly engaging the guide. A pusher mechanism is provided, which 
engages the cardiac lead at or near the distal end thereof, to advance the guide body 
tracking mechanism and the cardiac lead distally along the guide body to the implantation 

15 site. Then, the lead body is released from the lead engaging mechanism and the pusher 
mechanism is retracted along with the pusher body. This device does not provide means to 
protect the fixation mechanism at the distal end of the lead, nor is it suited to deliver niore 
than one lead at a time to the site of implantation. 

It would be beneficial therefore, to provide a lead delivery device that facilitates the 

20 safe and efficient introduction of one or more endocardial cardiac leads into a heart 

chamber or vein while protecting the delicate fixation mechanism at the distal end of the 
lead. 
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SUMMARY OF THE INVENTION 

The subject invention is directed to a new and useful device for delivering 
implantable cardiac leads to an implantation site within a chamber of the heart or an 
associated blood vessel. The device includes an elongated carrier body having opposed 
5 proximal and distal end portions and defining an interior channel for acpommbdatiiig 

implantable cardiac leads, and means for securing the implantable cardiac leads within the 
interior channel of the carrier body during delivery to an implantation site. Preferably, the 
means for securing the implantable cardiac leads within the interior charmel of the carrier 
body includes a collar mounted on the carrier body. More preferably, the collar is mounted 

10 for adjustable movement along the carrier body. 

The lead delivery device further includes a joumaled handle assembly for 
effectuating axial rotation of the carrier body to deploy the leads. In addition, the distal 
end portion of the carrier body is tapered to form a shroud configured to protect the distal 
end portion of the cardiac leads secured within the interior charmel of the carrier body. In 

1 5 one embodiment of the invention, the protective shroud is collapsible to reduce its profile . 
for removal from the implantation site. In another embodiment of the invention, the distal 
end portion of the carrier body includes electrically active mapping electrodes. In yet 
another embodiment of the subject invention, the distal end portion of the carrier body is 
adapted and configured for articulated movement. 

20 The subject invention is also directed to a method for delivering implantable 

cardiac leads to a lead implantation site which includes the steps of providing a lead 
delivery device having an elongated carrier body defining an interior channel for 
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accommodating an implantable cardiac leads, securing the implantable cardiac lead within 
the interior chaimel of the carrier body, guiding the carrier body to the implantation site, 
and releasing the cardiac lead ftom the interior channel of the carrier body at the 
implantation site. Preferably, the method further includes the step of rotating the carrier 
5 body to deploy the cardiac lead at the implantation site. 

These and other aspects of the cardiac lead delivery device and delivery method of 
the subject invention will become more readily apparent to those having ordinary skill in 
the art from the following detailed, description of the invention taken in conjunction with 
the drawings. 
10 / 

BRIEF DESCRIPTION OF THE DRAWINGS 

So that those having ordinary skill in the art to which the subject invention pertains 
will more readily understand how to make and use the cardiac lead delivery device 
disclosed herein, embodiments thereof will be described in detail below with reference to 
15 the drawings, wherein: 

Fig. 1 is a perspective view of a preferred embodiment of the lead delivery device 
of the subject invention, which is illustrated along with a pair of implantable cardiac leads, 
where one lead is adapted for active fixation and other is adapted for passive fixation; 

Fig. 2 is a perspective view of the distal end portion of the lead delivery device if 
20 Fig. 1 with the protective shroud detached from the carrier body; 

Fig. 3 is a cross-sectional view taken along line 3-3 of Fig. 2 illustrating the journal 
arrangement for effecting axial rotation of the carrier body; 
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Fig. 4 is a perspective view of the lead delivery device of Fig. 1 with the 
implantable cardiac leads secured within the interior channel of the carrier body; 

Fig. 5 is an illustration of the distal end portion of the lead delivery device as it 
advances through a blood vessel en route to the lead implantation site; 
5 Figs. 6 through 8 illustrate the various steps involved in the delivery of a pair of 

cardiac leads to the lead implantation site wherein; 

Fig. 6 illustrates the arrival of the lead delivery device at the lead 
implantation site with the lead secured in the interior channel of the carrier body; 

: Fig. 7 illustrates the step of releasing the leads from a secured position 
10 within the interior channel of the carrier body by withdrawing the lead tips from the 
protective shroud and displacing the secureinent collar; and 

Fig. 8 illustrates the deployment of the leads from the interior channel of the 
carrier body by rotating the carrier body 1 80" about the longitudinal axis thereof; 
Fig. 9 is a perspective view of another lead delivery device constructed in 
15 accordance with a preferred embodiment of the subject invention wherein a fluid delivery 
lumen extends through the carrier body to delivery an optical imaging fluid such as a dye 
or contrast fluid to the lead implantation site- 
Fig. 10 is a cross-sectional view taken along line 10-10 of Fig. 9 illustrating the 
fluid delivery lumen formed in the carrier body; 
20. Fig. 1 1 illustrates the distal end portion of the lead delivery device of Fig. 9, 

wherein an optical imaging fluid is dispatched from the exit port of the fluid delivery 
lumen; 
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Fig. 12 is a perspective view of another lead delivery device constructed in 
accordance with a prefenred enihoditnent of the subject invention, wherein the distal end 
portion of the carrier body is configured for articulated movement; 

Fig. 13 is a cross-sectional view taken along line 13-13 of Fig. 12 illustrating the 
5 flexible connection betweeri the distal end portion of the carrier body and the remainder of 
the carrier body; 

Fig. 14 is a crossTsectional view taken along line 14-14 of Fig. 12; 

Fig. 1 5 is a perspective view of the distal end portion of the carrier body illustrating 
the range of articulated motion afforded thereto by the flexible cdnnection; 
10 Fig. 1 6 is a perspective view of the distal end portion of another embodiment of the 

lead delivery device of the subject invention, wherein the protective shroud is collapsible; 

Fig. 1 7 is a side elevational view of the distal end portion of anotiier embodiment 
of the lead delivery device of the subject invention, wherein the protective shroud has 
spaced apart mapping electrodes; 
15 Fig. 1 8 is a side elevational view of the distal end portion of another embodiment 

of the lead delivery device of the subject invention, wherein the protective shroud has a 
rounded tip; and 

Fig. 19 is a side elevational view of the diistal end portion of another embodiment 
of the lead delivery device of the subject invention, wherein the protective shroud has a 
20 conical tip, 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 


In the description which follows, the term "proximal" refers to the end of the lead 
delivery device which is farthest from the implantation site, while the term "distal" refers 
to the end of the lead delivery device which is nearest to the site of implantatioii. 
5 Referring now to the drawings wherein like reference numerals identify similar 

structural features of the subject invention, there is illustrated in Fig. 1 a lead delivery 
device constructed in accordance with a preferred embodinierit of the subject invention and 
designated generally by reference numeral 10. Lead delivery device 10 is adapted and 
configured to deliver one or more implantable cardiac leads, along a transvenous path, to a 
1 0 lead implantation site within a chamber of the heart or an associated blood vessel, while 
protecting the fixation mechanism and electrode assembly located at the distal end of the 
lead. 

Referring to Fig. 1 , lead delivery device 1 0 includes an elongated, flexible carrier 
body 12 formed from a light-weight, bib-compatible plastic or rubber material and having 

1 5 opposed proximal and distal end portions and defining an interior channel 1 4 for 

accommodating one or more implantable cardiac lead. Lead body 12 is dimensioned to 
accommodate cardiac leads of conventional length and diameter, such as cardiac leads 
ranging from about 45 cm to about 58 cm in length, £uid ranging up to 1 OF in diameter. 
The interior channel 14 of lead body 12 preferably has a U-shaped cross-section. 

20 Although, it is envisioned that the interior channel 14 can be provided with two or more 
chamiels, each for accommodating a respective cardiac lead. Preferably, the peripheral 
wall of the interior channel 14 is relatively high at the proximal end portion of carrier body 
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12 to accommodate and more completely enclose the lead connectors and tool handles that 
may be associated with the leads, as best seen in Fig. 4, Two implantable cardiac leads are 
illustrated in Fig. I. These include a first cardiac lead 20 having a fixation helix 24 at the 
distal end thereof to facilitate active fixation of the lead at the implantation site, and a 
5 second cardiac lead 22 having a plurality of flexible tines 26 at the distal end thereof to 
facilitate passive fixation of the lead at an implantation site. 

Lead delivery device 10 further includes £in annular collar 30 for securing the 
implantable cardiac leads 20, 22 within the interior channel 14 of the carrier body 12 
during delivery to an implantation site, as illustrated in Fig. 4. The collar 30 may be 

1 0 formed form a substantially rigid, flexible or expandable biocompatible material. As best 
seen in Fig. 7, collar 30 is preferably mounted for adjustable movement along the carrier 
body 12 between a first position wherein the cardiac leads 20, 22 are retained securely 
within the interior chaimel 14 of carrier body 12 and a released position, proximal to the 
retained position, wherein the leads 20^ 22 are free for deployment from the interior 

1 5 channel 14 of carrier body 1 2. It is envisioned that collar 30 may be entirely or partially 
removable from the carrier body 1 2 to effectuate deployment of the leads at the 
implantation site. It is also envisioned that more than one collar may be employed on the 
carrier body for securing the leads during delivery. 

The distal end portion of lead delivery device 10 defines a protective shroud 18 for 

20 shielding the distal end portion of the cardiac leads retained within the interior channel 1 4 
of carrier body 12, as illustrated in Fig. 5. The shroud 18 is generally tapered in 
configuration to present an atraumatic surface to a blood vessel through which the lead 
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delivery device 1 0 is passing. The protective shroud 1 8 may be integrally formed with the 
carrier body 12 or attached to the distal end of the carrier body, as illustrated in Fig 2, by 
an adhesive or other known fixation method. The shroud 1 8 is preferably formed with a 
lateral opening 18a so that leads may be easily loaded into the lead delivery device 10 prior 
5 to introducing the device into a blood vessel. 

Referring once again to Fig. 1 , the carrier body 1 2 of lead delivery device 1 0 is 
adapted and configured for axial rotation to facilitate the deployment of the leads 20, 22 
from the interior channel 14 after the securement collar 30 has been moved to a released 
position or removed entirely or partially from the carrier body 12 (see Figs. 6 through 8). 

10 More particularly, lead delivery device 10 has a jojumaled handle assembly 40 at the 

proximal end thereof for effectuating the axial rotation of the carrier body 12. The handle 
assembly includes a fluted handle member 42 which depends proximally from the carrier 
body 12 and an annular retention collar 44. As best seen in Fig. 3, retention collar 44 is 
supported on a joumal 46 defined by a circumferential region of reduced diameter formed 

15 in the proximal end of carrier body 12. 

Referring now to Figs. 6 through 8, there is illustrated the various steps involved in 
the delivery of a pair of cardiac leads 20, 22 to a lead implantation site within the chamber 
of the heart, by way of a transvenous approach. Initially, as illustrated in Fig. 6, when the 
distal end portion of the lead delivery device 10 arrives at or near the lead implantation 

20 site, the leads 20, 22 are secured in the interior channel 14 of the carrier body 12 by 

securement collar 30. Thereupon, as shown in Fig. 7, the securement collar 30 is moved to 
a releasing position or simply removed froni the carrier body to free the leads. It is 
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envisioned that the collar could be split into two halves along a predefined parting line for 
removal, stretched if formed froin an elastic material or simply severed with a cutting tool 
and discarded. 

Once the collar 30 has been moved to a releasing position or simply removed from 
the device, the leads may be drawn in a proximal direction so as to clear the distal end 
portions of the leads from the protective shroud 18 at the distal end of the carrier body 12. 
Thereafter, retention collar 44 is graspeid by applying an inw^dly directed force "F", and 
the fluted handle member 42 is rotated so that the carrier body 12 rotates 1 80° relative to 
the longitudinal axis thereof within journal 46. At such a time, leads 20, 22 are deployed 
from the interior channel 14 of carrier body 12, as illustrated in Fig. 8. Once the leads 
have been deployed, the delivery device 10 may be withdrawn from the implantation site. 
It is envisioned that the lead delivery device 10 of the subject invention could be designed 
for discardment after first use or adapted to be cleaned and sterilized for subsequent use in 
multiple implantation procedures. 

Referring to Figs. 9 through 1 1 , there is illustrated another lead delivery device 
constructed in accordance with a preferred embodiment of the subject invention and 
designated generally by reference numeral 100. Lead delivery device 100 is substantially 
identical to lead delivery device 10, except that lead delivery device 100 includes at least 
one internal fluid delivery lumen 150 that extends through the carrier body 1 12, below the 
interior channel 114, from the handle assembly 140 at the proximal end of the device to the 
protective shroud 1 18 at the distal end of the device. The fluid delivery lumen 150 has an 
exit port 152 adjacent the shroud tip and is adapted and configured to deliver an optical 
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imaging fluid, such as dye or contrast media, to the implantation site to ensure accurate 
placement of the lead electrodes relative to the cardiac tissue to be stimulated thereby. A 
connective fitting 154 is preferably provided at the proximal end of handle assembly 140 
for receiving or communicating with a source of optical imaging fluid. 
5 Referring now to Figs. 1 2 through 1 5, there is illustrated yet another lead delivery 

device constructed in accordance with a preferred embodiment of the subject invention and 
designated generally by reference numeral 200. Lead delivery device 200 is also 
substantially identical to lead delivery device 10, except that shrouded portion 218 of the 
carrier body 2 12 is adapted and configured for articulated to enable the device to traverse 

1 0 tortuous blood vessels or obstructions en route to the implantation site. More particularly, 
the shrouded portion 218 of lead delivery device 200 is attached to the distal end of carrier 
body 2 12 by a flexible hinge 250 or a similar structural feature such as a linkage or ball 
joint. Movement of the articulating shrouded portion 21 8 of lead delivery device 200 is 
controlled from the proximal end of the device by a pair of actua^tion cables 252a, 252b, as 

1 5 shown in Fig. 15, or by a siniilar mechanism such as a multi-bar linkage or axial screw. 

As illustrated in Figs. 16 through 19, the protective shroud of the lead delivery 
device 10 of the subject invention can take many different forms. For example, in one 
embodiment of the subject invention shown in Fig, 1 6, the lead delivery device has a 
collapsible shroud 58. The collapsible shroud 58 presents a reduced profile when 

20 subjected to a compressive force "F" so as to ease removal of the device from the 

implantation site after the leads have been deployed. In another embodiment of the subject 
invention shown in Fig. 17, the lead delivery device has a protective shroud 68 with axially 
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spaced apart electrically active mapping electrodes 70a, 70b for sensing the position of the 
delivery device, to ensure safe placement of the leads at the implantation site. In the 
alternative, radiopaque bands formed from barium sulfate or a siniilar material may be 
utilized to provide visually observable placement of the delivery device, As shown in Fig. 
5 18, another delivery device has a shroud 78 with a rounded profile, while yet another 
delivery device has a shroud 88 that has a generally conical configuration. 

Although the lead delivery device of the subject invention has been described with 
respect to preferred embodiments, those skilled in the art will readily appreciate that 
changes and modifications may be made thereto without departing from the spirit and 
1 0 scope of the subject invention as defined by the appended claims. • 
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